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(7 ij&ftcoicaflufc Mavwo^aaieAOBaTBiiwwft 
m npawrn** wcrioyr no *pwcmno cbb*- 

5kmm * eypoewM P3CTB0PAM 

p3)«2J#5.4(O8B0 
(5ft Abtopsjcoo MHorwihCfwCeCP 
1Sfc 3VWK& ka„E31 B 29/QOr 1976. 
Aaropc^oe cB>uieTen*>CTB*CCCP 

PWAHHOW OSCAflHCI* KOJIOHHtt 



(S7) M»o5p«r«HHe otmochtc* * c«©oo6*m* 
npittieNseiewM aim BwnpaB/rcM*w At*op*«*- 

POBBHHOA t«CWHO« KOWHHtt B He$TftHUX M 
f »3MUX UC/lblO *30<JpeTeHM« BP* 

ji**sc* noa*roie***a B<t*eKT«imocTii 

xo/iomhu, A«» 5tw^ * o6caA*Y» *o/ro«Hy cny 
ckoot KoaOKKy rpy6 c rKApaiww»«ee*oA ad- 
pNwpyiomeA ronoBcoft (flQ. negator * Tpy6u 
jKs^^cDCTfa noa paBowM AdBnemteH vi opcto3- 
dOart CKrtHfeo nepftmtneHMf) *0AOtHiu tpv* r. 

kb*ao* craAMH ffpowwman r fiepaMauteH** 
cqjiohhw W5 c A<" worn. wnpe«n«eMoro 
ynsctwi chn$y aaepx up* paficweM Aawmiww 

» Ar. 3 n*. 1 t*6*. 



tt*o6p«Ta*"« othoc*tc» « cnocofca*. 

xhsoA r>roMMUwe«HocTK, « mwmocni* op* 
pa6otax no ^nwran^HOMy pewoMfTy oGcbahm 

tfOflOHW. 

N*0 B<WKTHBHOCTH B*4np****H"* A«$OPW 
pOBBWHOft ofccaAWOft WXAONWU. 

Ha *wr .1 M*o6pa*eHa komhahob**. ony 
(ueHHa« & o5caAHy>o KanoHxy «H*e sunpaa- 
n^eMoro ynacTKB m cocToamaa HB 
ruApaw*** *ec*aro pacuivipwreuft b bma© 
pauiwecfco* aop wpyiom«ft ronoait* e kw* 
hqn A"** BanonneHM JitMAitocrno 
TpBHcnop-moW kojiohhh Tpy6 h k^ibrbho** 
cnvtfl* ^MAKoqm ^3 TpyC npM naA^^*e <OMno- 
hobkh H3 CRaaxHHbi; Ha - pa6ora 4»P" 
MKpyx>uieA ronoBKH 6 Bhinpaon*eMOM 
ysacTW; na **r3 - paapea 4?opM«pyiomeft 



Cnocoa BMopawieHMw ab^P^^P 0 ^ 8140 * 
oCcbaho* JconoiwM t>cywecTB**ioT weAy«- 

CnyouHOT k BuftpBBjiBBwo^c ysacTKy i 
wwoMHy Tpy6 3 c ^opMnpyioiAeii rawwofl 2. 
noAB^rr a KMpHHy Tpy6 3 j«makoct% ooa Pafio- 
«w* AaBAeimeM h^pomiboabt nepcHBuicHw 
koaomhm Tpy6 3 baoab awnpBMnBHorpyHecT- 
u b npoueccfi patkwore umcna. opkmbm pbm- 

M14ft UMKA f1pWBBOA«T CTBXU*ftHO. B HB HB^AOW 

traAMM iipphbb^abt nepcMeu*eKwe koaomhw 

TpyC B AO/lb BWnpaBABOwqrO VMBCTK9 C«wBy 
SBBpX npM P06OM8M ABB/ICH** ft f KABBWIWMC- 

c«oA oopniipyiouttfl rojfOBKe. 



06CBA M ail KOAOHHB A«*MOTpO« " 6mMC 

tonu^HOft croMicH 10 mm cmbtb hb r/?y6wMe 

1200 M. MBTBPHftH 66caAHO^ iCC/tOWMU CTB/I^ 

rpynnn npoHHocTM A( <b ~ 6500 ^rc/cM a, - 
• SBOOw/cm 2 ). UIB6/IOHDM AM3MCTP0M 1 24 
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MM OOpOAeAMfl w M«npOKOA*4HOCtk ft 06C3LAMOM 

KunoHMt na r/iy6*H« t20o m, no/ir*M/»H «OC*A- 
*y - waftnOM He npoxoftjKT, UJa6iioM ah*"*t* 
^om 118 mm npoxOA**. XacTxnA raOapwT 

AAQT 116 MM. 

YcTdwo»M<nw paaAB*iK£H»ft cerropoa 4 

My A»&MCTpy o6caA«oft koaohhu or a*3m*tpb 
1 16 MM AO AwawctP* MM. 

a>opMvtpyiomaR ronoaica 2. HacipoeKna* 
Hfk 3aABHMWft MaKCW«anvH*ift A^AMerp a pac- 

UlHpCHHOM COCrQ«HKM, COOTBeTCTWOUlMfll MO- 

MHHanwHOMy nwaneTpy oOcaAftoft xcjAOHHbi* 
oflycKaercn HM*a cuaroro ysacma. 

Onp«AfDA»r yew***. coapautMbm cex- 
TopaMn 4 $opMHpyKmpA rono*** na aHyTpan- 
h*a ahwbtp o6c«ahq* wwoh«m & 

P-3,14 -7.1 -10 - 120*28800*. 

r*e D ~ 7,1 cm r aMyrpmiM** AWM«tp pew- 
woaoft ynnoTHMT*n%Hoft Manwcam nOA cerro- 
paMH\ 

L » 10 cm - Aawna peamcwo* vpaoth*- 
P - 120 trc/cM 2 - pa&wee m56wtomho» 

ABMeMMt XV1AKCC7M ft rMOBW 2. noATBCp*- 

A«Hwa Tsxwiefcxo* xapawaapMcrwo*. 

Onp«/U»MMOr yftttfeffoe jjaaneHwo, coua* 
aaeMoe cexropaM* «moai» 2. no anyrpaMHe- 
MyAuaMCTpy 



28BOO M _ 

p y^5TT3^t 314 -0.5 

= 1410Kfc/cM 2 t 



Aa/we, c6p»v:m« Aaa*©Mi*e ao Hy**. ony 
cxaior #cOMnOHO««y c <jx>pMupyio*ue* t o#«v**o& 
2 Kwme cmatoto y««acTKa 1 « cooeputfiOT aro* 
po* npoxaA « cooTaeTCToeMHo ra**e tpe™* 
S nptxoA CHMjy Map*. 4>wcCHpyA oo i^ap**"*- 
HeeicOMy MHAWJtaTopy eaca (FV4B) oceawe 
•rpyam. 

(lo/iyseHH we cceeue Harpy a*w coeflwu e 

10 AHanwsHpya owe Marpysx*. owcMaior. 
hto nocne BToporo npoxxw qhh cMw«AWb 
f« H%. no cpaaHewuio c napav*, a nocae 
TpeTvero npo*OA3 -Ma 35%. 

Cah«ko, wwwaa nepa*« npoxo*. mo*ho 
15 co3AP**rfc #a«5fcrroMHoe Aaa**" 1 ' 1 * * ruApaa**- 
sec*oft*opMMpyioiii0A roaaexa m 6o/t*.iue 120 
xrc/cn*, 3 to orpaaftftea na aenMnwHe whtw^ 
rnw» * oceawx warpyaxax. Oh* aoapacTyi. 
Caw » aoapacraHMcM oceao* narpysiai no 

npaatJCMfta 300 icH aononHwren^MC it oocy 
TpyC w9 KXTTopwx Wytt^na *©wnoHoa«» c^op- 
MtcpyiweO roftoaicoA. tax can aownKaer 
or*a6HOCi> nopwBB Tpy6- 
2ft Eciim ocavaw Harpywa npM6/r*wca«rTOi r 
aToa MJwmwe; nao&taAHMO cmwrrt wa6w- 
roMHOfl AaeuiBH« c XCHAKQC7M n tonoaw 2 b npe- 
AC«ax or 15% <h H npOACWWCHTV npotwKicy 
enwsy aaep« Mepaa CMatwfli ywewc. 
30 Owicewe oaeawx narpyso* npu noaTop- 
hmx (tpovoAjsv romft»« 2 c«MA0 T ^ lkCT9 y eT ° 
tom, HTO cmp TV a o6caAHoa KDHDhMM yctpana- 
mem. npctfOAHMOcrTb hty hqjiohhc aoctrranaa- 

HMftttTtfL 

Cnoco6 wiopaaneHMfl ac4k>pmhpom hho* 
o6c«AHofii KOnoHHw, wuiiOMaaHUfcfc enyes k aw- 
npaaiHieMOMy ysaency rpawcnopfTHoU «oaoh- 
hm Tpy<3 c ri^auHHecKMM pacumpwTeAeM, 



Metjpy QOcaAHoft «ono«HM. «craanaer *o « ff^^^ S 
40% Or. 

noAA w»t earn a roaoows 2 pafiowe wa5*e 
tOHHOe Aae/ienwe. paanoc 120 wx/cm , Tanyr 
HOAW4HIMCOM rpyCw 2 ftaepx * eoaopuiawT 
napawft npoxoA ^opMMpyiouieA ronofiicca 40* 
pea cmirbna yvacroK 1 oOcaAHoft roaohhw, 
C03Aaaa« na o6c*a"YK> RonoHHy itcHTarmMe 
m ocftftbia HarpysirM, 
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rH^aamwBCttora paCuinpHTeaa 
nojiwywT nvipwfiipiecityo Aopn^pyiomyia 
ro/ioeicy. npvmM p*6p<a*ft npOrtWA^ 
CT9AHAHC a Ha K&KJpA cra^HH nport3BOAJ»T 

nepcMeiueHMe «0*ohmm rpy6 awnpae- 
Afk€Moro ynaenca chuay aaepx npn paBo^aM 
AaanextfM a mAPaaflwecicoft flopnvipyiomaH 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , CT y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14- 7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P - 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 _ 26800 
*-D to -/~31412G.5~ 

= 1410kgtfcm 2 , 

where D m - 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgi?cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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Work interval, m 



Minim um axial forces, kN, after pass 

1st r~ OnA I 




[see Russian original for figure] 
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Fig. 1 



Fig. 2 
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